ABSTRACT
its environ. The large number of the neem trees and its yield in the northern part of Nigeria is an 96 advantage for its use.
97

Anti-nutritional Factors and Limitation of Neem Seed Cake as Feed Ingredient
98
The possibility of using NSC in livestock ration was explored by Christopher (17) using the 99 feeding practice of local farmers in Southern India. However, NSC pungent odour and the bitter 100 taste caused by the active principles isolated from different parts of the plant namely azadirachtin, 101 meliacin, gedunin, salanin, nimbin, valassin and many other derivatives of these principles 102 constitute the hindrances to its use. Paul et al. (18) reported that despite the high CP content, its 103 incorporation in animal diets was discouraged due to their adverse effect on production traits 104 because of the presence of bitter and toxic triterpenoids mainly nimbin, nimbidin, azadrachtin and 105 salanin. The triterpenoids: azadirone, nimbin and salanin have impacted the pungent smell and 106 bitter taste of this cake (19) .
107
Biologically active principles isolated from different parts of the plant include: azadirachtin, 108 meliacin, gedunin, salanin, nimbin, valassin and many other derivatives of these principles. (20) 109 reported the presence of toxic triterpenoids, azadirone, nimbin and salanin in neem seed cake.
110
Meliacine forms the bitter principles of the neem oil; the seed also contain tignic acid (5-methyl-2-111 butanic acid) responsible for the distinctive odour of the oil (21, 22,23, 24). Neem seed cake is 112 very unpalatable due to the presence of salanolide meliacin which has been found to be one of 113 the active principles of neem seed oil (25) . These compounds are natural products called 114 triterpenoids or more specifically, linonoids and they are concentrated in the seed despite their 115 presence in other parts of neem tree.
116
Neem seed is bitter and pungent in odour. The bitter taste and pungent odour resulting in poor 117 palatability discourage animals from eating it. These compounds influence the palatability of the 118 NSC. NSC has been found to be unpalatable in calves (26), cross-breed bulls(27) and sheep 
137
According to (20), before oil extraction, neem fruits should be soaked in water for 3-4 days and 138 depulped using depulper machine. The seeds decorticated using a winnowing machine and then
139
crushed after further drying for 3 days. The ripe fruits were dried by spreading them in the sun for 
153
There are various methods of removing the oil from the neem seed cake. For the expeller neem 154 seed cake, the crushed kernel will be steamed and the oil is pressed out using expeller machine.
155
The hydraulic press neem seed cake processing is devoid of heat. The milled kernel was cold-156 pressed using the hydraulic press machine until the oil content of the residue (cake) is minimal.
washing which was found to be most effective despite the loss of 22% dry matter (39). However,
165
to avoid this dry matter loss from water washing, alkali treated (20g NaOH/kg cake, wt/wt) NKC 166 was tried and found to be palatable to adult cattle and buffalo (40) Table 1 .It is balanced in Ca, P but exceptionally high kernel Fe. 
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208
hydraulic press neem seed cake, solvent extracted Neem seed cake and expeller neem seed 209 cake respectively. The protein quality of neem kernel cake is comparable to that of peanut meal
210
(PNM) (52) . Neem cake consists of all essential and non-essential amino acids including sulphur 211 containing ones, but with fewer amounts of histidine, lysine and tyrosine (52) .
212
Chemical composition of neem seed cake is shown in Table 2 and varied considerably depending 213 on the method of processing. The crude protein (CP) varied from 12.35% in neem seed cake
214
(NSC) to 40.91% in urea treated neem kernel cake (UANKC). The crude fibre was highest in full to be the best because of high crude protein of 40.91% and relatively low crude fibre of 11.43%.
220
Alkali treated neem kernel cake consisted of 33.76% crude protein and 13.77% crude fibre (41).
221
The authors also reported that alkali treated neem kernel cake can be a wholesome substitute for 222 pea nut meal in terms of performance. Water washing was found to be an effective method of 223 detoxifying neem seed cake but there was loss of dry matter of about 22% (39 
234
Palatability of Neem Seed Cake/Kernel 235
Neem seed cake is unpalatable due to the presence of salanolide meliacin which has been found 236 to be one of the active principles of neem seed oil (25) . The seed contains Tignic acid (5-methy1-237 2-butanic acid), which is believed to be responsible for the distinctive odour of neem oil. These 
Effect on Haematological and Biochemical Characteristics
254
The use of treated neem seed cake/neem kernel cake in the feed of ruminants has been proven 255 to be safe for their consumption. (16) Means not followed by the same superscripts are significantly different (P<0.05) along the row. 
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294
(68) reported that the cost of feed per kg liveweight gain was less for diets with inclusion of 295 detoxified neem seed cake than with the conventional feed in Nellore sheep.
296
CONCLUSION 297
Neem seed is readilly available in Nigeria especially in the northern part. It can easilly be 298 converted to neem seed cake/kernel cake. The active principles present in the seed have 299 resulted in bitterness and pungent smell which have impacted negatively on the palatability and 300 the consumption. However, with appropriate method of preparing the cake and removing the 301 active principles, its palatability and the consumption has been found to improve resulting in 302 comparable performance in animals fed treated neem seed cake/ kernel cake and the control 303 diets without any adverse effect on the haematological and biochemical parameters. Treated neem seed cake/kernel cake can readilly fit in as replacement for the convectional protein 305 sources.
